A social history of eating habits in the United States (1) suggests that there are 2 fundamental US dietary patterns. The first, characterized by beef or pork, white flour bread, and potato consumption, is grounded in British culinary heritage. The second, characterized by fruits and vegetables consumed as "protective" foods, that is, to avoid illness, is a result of the development of nutrition science, the growth of food and advertisingindustries, and efforts of World War I food conservation programs. To confirm the occurrence of these 2 dietary patterns and their sociodemographic and lifestyle correlates, we used principal components analysis on data collected from white participants in a large, national US survey.
Subjects were participants in the third National Health and Nutrition Examination Survey conducted from 1988 to 1994. The survey followed a 4-stage probability sampling design to represent the US population over the age of 2 months, focusing primarily on non-Hispanic whites, African-Americans, and MexicanAmericans (2) . Because of potential dietary pattern differences across age and ethnic groups, we limited analyses to 5,794 white, US-born participants aged 20 to 74 years.
Data Collection
Household interviews included a 62-item food frequency questionnaire (FFQ) on the previous month's intake. Other interview information included age, highest school grade completed, family income, longest-held type of work, attempted weight loss during the past 12 months, current smoking status, vitamin/supplement use during the past month, frequency of breakfast consumption, frequency ofadding salt to food at the table, physical activity, and number of days participants consumed at least 5 alcoholic beverages in 1 day during the past 12 months.
Poverty-income ratio was calculated as the ratio of family income to a Census (3), with poverty-income ~1 considered at or below poverty level. Occupations were considered working class ifthey fell into any 1 of 8 categories (4): clerical! administrative support; sales; private household service; other service except protective; precision production, craft, and repair; machine operators, assemblers, and inspectors; transportation or material moving; and handlers, equipment cleaners, and laborers. Residences were categorized into 1 of 4 geographic regions: Northeast, Midwest, South, and West (3). Urban residence was defined as location in the central or fringe counties of metropolitan areas with a population ~1 million (3).
Physical activity level was assessed by summing frequencies during the past month of walking a mile or more at a time without stopping, of 7 leisure-time activities (running, biking, swimming, aerobics, dancing, gardening or yard work, and calisthenics or exercises), and of up to 4 other self-reported activities with an intensity rating of 3.0 or greater (3) . Based on summed frequencies of beer, wine, and liquor intake from the FFQ, subjects were categorized as nondrinkers (0 drinks/day) or as light (>0 to <1/2 drink/day), moderate (1/2 to <2 drinks/day), or heavy (~2 drinks/day) drinkers. Body mass index (measured as kglm 2 ) , based on measurements made at a mobile examination center, was categorized as <25, 25-<30, and ~30 (5). Waist-to-hip ratio was calculated as the ratio of waist to buttock circumference. Waist:hip >0.95 for men and >0.8 for women was considered elevated (6) .
Data Analysis
Patterns of food intake were identified by principal components analysis on FFQ responses in 5,788 persons with information on at least 50 food items. Because we were interested in fundamental dietary patterns occurring across gender and across geographic regions of the United States, we conducted analyses in women and men separately, and in each of the 4 regions, resulting in separate analyses for each of 8 sex-region groups. For each group, we constructed a matrix of correlations among standardized monthly intake frequencies for the 62 food items. The correlation matrix was entered into the principal components analysis using PROC FACTOR in SAS (version 6.12,1994, SAS Institute, Cary, NC). The results presented here are 'Analyses were conducted in women and in men separately. and in the Northeast, Midwest, South, and West regions of the United States separately. bFood items are from food frequency questionnaire used in the third National Health and Nutrition Examination Survey (2).
'Calculated as (N~1) (S2_;S2; ), where N=number of food items in questionnaire, S2=variance of scale scores. and ~S2;=sum of variances of i individual scale items (9) . dCalculated as eigenvalue for componenVtotal eigenvalues of correlation matrix (9) .
based on the unweighted correlation intake of each pattern across all 8 sexmatriX, but the correlation matrix region groups, we first identified sets of weighted according to the sampling de-definite and possible foods to attach to sign was similar.
each pattern. Definite foods had factor Principal components extraction was loadings ~0.30 in all 8 groups and lower followed by orthogonal rotation of re-loadings on other components «0.25). tained components. Number of compo-Possible foods had loadings ~0.20 in at nents to retain was based on examina-least 6 ofthe 8 groups and lower loadings tion of scree plots (7) (8) (9) , interpretability for other components. We then calcu- (7, 9) , and otherresearch (1, (10) (11) (12) . Each lated Cronbach's a. for definite and posrotated component was interpreted sible foods together. If removal of a posbased on foods with loadings on the com-sible food from the set resulted in a ponent ~0.30. We used Cronbach's a. higher average coefficient a. for the 8 coefficient (13) to evaluate internal con-groups, it was excluded from the scale. sistency for each component.
Component scores were calculated as To create scales to quantify level of the unweighted sum of standardized intake frequencies for foods associated with the pattern.
Dietary pattern correlates were examined among 4,440 subjects with complete covariate information. We performed multivariate logistic regression analyses for polychotomous outcomes using generalized logits to model the odds of falling into either the lowest or highest vs middle quartiles (14) 
RESULTS AND DISCUSSION
The 2-factor principal components analysis solution produced dietary patterns that occurred across all 8 sex-region groups ( Table 1 ). The first pattern, which we labeled "vegetable-fruit," was high in vegetables, fruits, dark bread, poultry, and fish. The second, which we labeled the "red meat-starch" pattern, included red meats, potatoes, white bread, eggs, and cheese. Median monthly intake frequencies ofthe foods characterizing each pattern ranged from zero or once a month in the lowest quartile to as high as once every day in the highest quartile of intake. Dietary patterns identified beyond the first 2 components were less interpretable and not reproducible across groups.
Generally, characteristics and behaviors associated with high intake of I pattern were associated with low intake of the other (Table 2 ). Factors associated with high intake of the vegetable-fruit pattern and low intake of the red meatstarch pattern were older age, female gender, urban residence, more education, attempted weight loss, more frequent physical activity, and supplement use. Conversely, being male, living at or below poverty level, working class status, adding salt more frequently at the table, and smoking were associated with low intake of the vegetable-fruit pattern and high intake of the red meat-starch pattern. High intake of the vegetablefruit pattern was also associated with having breakfast every day and wine consumption, while high intake of the red meat-starch pattern was associated with heavy total alcohol drinking.
The 2 dietary patterns we observed resemble those from other principal components analysis-based studies in the US (10) (11) (12) (15) (16) (17) (18) , Canada (l9,20) ,and Great Britain (21, 22) . As in our analysis, other studies found vegetable-rich dietarypat- aAlilogistic regression models were for polychotomous outcomes (odds of being in either lowest or highest quartiles) and included age, sex, and geographic region, Odds ratios for dichotomous characteristics were modeled for yes vs no, Odds ratios for polychotomous characteristics were modeled with lowest category as referent (14), bOdds ratios for age are for 10-year increment.
terns to be associated with being female (19, 22) , having higher socioeconomic position (19) (20) (21) (22) , and performing healthconscious behaviors (20-23), whereas patterns high in red meat and refined grains were associated with being male (19, 20, 22) , rural residence (21), lower socioeconomic position (22) , and smoking (20, 23) . These findings reflect the transformation of eating habits that occurred early in the 20th century that affected some segments of society more than others (1) . Messages targeted at middle-class women by scientists, food corporations, and the government reshaped traditional attitudes toward diet and promoted the idea of eating to stay healthy. In the working and rural poor, however, who had a less secure and less diverse food supply, traditional attitudes prevailed (1) . Most previous studies identified more than 2 dietary patterns, reflecting cultural differences in some instances (12, 17, 21) . More generally, they reflect different criteria for determining the number of components to retain for interpretation. We retained 2 components based on examination of scree plots (7-9), interpretability (7,9), prior knowledge (1, 24, 25) , and reproducibility across geographic regions. Other important patterns may exist. However, their identification should be based on knowledge of their characteristics from social, historical, anthropological, or dietary data, and their measurement requires an appropriate dietary instrument to capture the food items of interest. In our study, a dietary questionnaire designed for use in a broad national sample allowed us to identify the broad dietary patterns underlying national dietary habits. Whether measurement of fundamental patterns is a useful way to characterize intake in diet-disease investigations or whether measurement of more specific patterns is necessary requires further study.
APPLICATIONS
Confirmation of expected associations between dietary patterns and sociodemographic and lifestyle factors supports the validity of principal components analysis-based scales to quantify dietary pattern intake in nutritional epidemiologic studies. Quantitative measurement of dietary patterns has been informative in epidemiologic investigations of various health outcomes (11, 12, 17, 26, 27) . By focusing on overall diet, a pattern approach captures multiple nutrient effects not readily studied by focusing on single dietary components. Recent studies have demonstrated the usefulness of a pattern approach in dietary interventions (28, 29) . Dietary pattern measurement in observational studies will contribute to evaluating the potential ofa pattern approach for preventing a wide variety of diseases.
